Cholesterol and regulated exocytosis: a requirement for unitary exocytotic events.
Since the 1970s, much effort was been expended researching mechanisms of regulated exocytosis. Early work focused mainly on the role of proteins. Most notably the discovery of SNARE proteins in the 1980s and the zippering hypothesis brought us much closer to understanding the complex interactions in membrane fusion between vesicle and plasma membranes, a pivotal component of regulated exocytosis. However, most likely due to the predictions of the Singer-Nicholson fluid mosaic membrane model, the lipid components of the exocytotic machinery remained largely overlooked. Lipids were considered passive constituents of cellular membranes, not contributing much, if anything, to the process of exocytosis and membrane fusion. Since the 1990s, this so-called proteocentric view has been gradually giving way to the new perspective best described with the term proteolipidic. Many lipids were found to be of great importance in the regulation of exocytosis. Here we highlight the role of cholesterol. Furthermore, by using high-resolution cell-attached membrane capacitance measurements, we have monitored unitary exocytotic events in cholesterol-depleted membranes. We show that the frequency of these events is attenuated, providing evidence at the single vesicle level that cholesterol directly influences the merger of the vesicle and the plasma membranes.